Melatonin influences pancreatic cancerogenesis.
Pancreatic cancer has fatal prognosis because of the absence of early symptoms, late diagnosis and the resistance to radio- and chemotherapy. Melatonin, an indoleamine discovered in the pineal gland, has also been detected in the gastrointestinal system and its specific receptors have been identified in the pancreas. Some evidence indicates that melatonin could modulate the process of pancreatic oncogenesis: 1) Melatonin, as direct scavenger of radical oxygen and nitrogen species (ROS and RNS) and activator of antioxidant enzymes effectively protects the pancreatic tissue against oxidative stress and inflammatory damage. 2) In pancreatic carcinoma cell line (PANC-1) melatonin used at high doses affects the Bax/Bcl protein balance, and stimulates the expressions of caspase-9 and caspase-3, thus activating the mitochondrial pathway of apoptosis. On the contrary, low concentrations of melatonin turn on the production of anti-apoptotic heat shock proteins: HSP27, HSP70, and HSP90, which prevents the activation of caspase-3. 3) Melatonin reduces angiogenesis and decreases proliferation of endothelial cells through inhibition of vascular endothelial factor (VEGF). 4) Melatonin strengthens the immune defense of the organism via activation of peripheral effector T cells and suppression of T regulatory cells. 5) In animal studies melatonin has been found to increase the efficacy of oncostatic drugs, to reduce the side effects of chemotherapy and to decrease morbidity. These observations suggest that melatonin at high doses could be potentially taken into consideration as the supportive treatment in the therapy of pancreatic cancer, although the effect of melatonin on apoptosis requires further study.